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Experimental section
Materials
All reagents were purchased from commercial sources and were used as received. We prepared 2-(2-hydroxy-3-methoxybenzylideneamino)phenol (H 2 L) by condensation of 2-aminophenol and o-vanillin at a 1:1 molar ratio in hot ethanol according to a modified version of a previously reported procedure. S1 All reactions were carried out under aerobic conditions.
[ 
Measurement Details
Elemental analyses (C, H, N) were performed using an Elementar Vario EL III Analyzer. The Fourier transform (FT)-IR spectra were recorded from KBr pellets in the range from 4000 to 400 cm -1 using a
Bruker Tensor 27 spectrometer. The magnetization data were recorded using a Quantum Design MPMS-XL SQUID magnetometer equipped with a 5 T magnet. Variable-temperature magnetization was measured with an external magnetic field of 500 Oe over the temperature range from 1.9 to 300 K and the frequency dependent AC susceptibility was measured with an oscillating field of 3.5 Oe. Finely ground
S2
microcrystalline powders of complexes 1 and 2 were immobilized in an eicosane matrix inside a polycarbonate capsule. The contributions of the eicosan and the capsule were both subtracted from the data we obtained. Phase purity was checked by means of powder X-ray diffraction (PXRD) using a Bruker AXS D8 Advance diffractometer with Cu-Kα (λ =1.54056 Å) radiation. The electrospray ionization mass spectrometry data were collected using a Bruker microTOF-QII mass spectrometer. The spectrometer was previously calibrated with sodium formate by switching the sheath liquid to a solution containing 5 mM sodium hydroxide in 0.2% formic acid in a water/isopropanol 1:1 v/v mixture, and we achieved a precision of ca. 1.5 ppm in the region from 500 to 5000 m/z. The electrospray source was used with a drying nitrogen gas temperature of approximately +180 °C.
X-ray Crystallography Study
Single-crystal X-ray diffraction measurements for complexes 1 and 2 were carried out on an Agilent
Technologies SuperNova diffractometer with graphite monochromated MoKα radiation (λ = 0.71073 Å)
at 100 K. The structures were solved using the direct method (SHELXS) and refined by means of the fullmatrix least-squares method (SHELXL) on F 2 . S2,S3 Anisotropic thermal parameters were used for the nonhydrogen atoms and isotropic parameters were used for the hydrogen atoms. Hydrogen atoms were added geometrically and refined using a riding model. Crystallographic data and refinement details are given in Supplemental Table S1 . The results are available as Cambridge Crystallographic Data Centre (CCDC) records 1479827 for complex 1 and 1479828 for complex 2.
[S2] G. M. Sheldrick, SHELXS-2014, Program for Crystal Structure Solution, University of Göttingen, 2014.
[S3] G. M. Sheldrick, Acta Cryst. A., 2008, 64, 112-122. Table S1 . Summary of the crystal data and structure refinement parameters for complexes 1 and 2. Relative intensity / % m/z Figure S3 . The mass spectrometry analysis of 1 (a) and 2 (b) in methanol. All calculated peaks fit the statistical treatment within experimental error. Red bars correspond to the simulated data and black lines correspond to the experimental data.
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Given the structural similarity of complexes 1 and 2, it was interesting to compare their solution behaviors. Notably, electrospray ionization mass spectrometry (ESI-MS) has been successfully applied in research on coordination chemistry to detect many different species in solution simultaneously, and thus provides at least qualitative information on complex mixtures. S4-S7 Compared to d-block transition metal complexes, S8-S11 there is still a lack of examples of using ESI-MS to explore the solution behaviors of structurally closely related lanthanide systems. In addition, the solution behaviors of the neutral lanthanide complexes are far from being fully understood owing to their structural flexibility, which may result in a variety of preferred ionization modes. The present {Dy 2 } systems of complexes 1 and 2 provide good examples to learn about these behaviors.
The ESI-MS analysis of complexes 1 and 2 was performed after dissolving a few single crystals of complexes 1 and 2 in 1 mL of methanol for 10 min (Fig. S3 ). This solution was diluted to 10% of its original concentration by adding methanol before injection into the instrument, and the data were collected in the Because of the relatively high pressure in the first chamber of the ESI-MS, collisions with nitrogen atoms from the bath gas occur many times. This effect tends to stabilize the ionic complexes to their ground state with respect to internal energy, and thus the more thermodynamically stable frameworks survive. S12
Therefore, based on our observations of the different magnitudes of the fragment species to the integral frameworks of complexes 1 and 2 (more fragment species for complex 1), it is reasonable to speculate that the parent framework of complex 1 is thermodynamically less stable in solution, which is consistent with the structural analysis described in main text, in which complex 1 is slightly compressed (with smaller Dy-O-Dy angle and the Dy···Dy distance than complex 2) and may possess more steric strain than complex 2 , and is thus thermodynamically less stable.
Note: Ionization of a neutral analyte often occurs by cationization, with an adventitious cation such as Na + present in the solvent that is being used. Such cations are present in solvents, and especially in polar solvents, that have been stored in glass bottles. S13 In our case, Na + ions could have been introduced during the reaction process when the reactants were kept in glass bottles, or during the process of calibration of the instrument, which was performed using sodium formate.
[ [S11] K. Zhang, M. Kurmoo, L. Q. Wei, and M. H. Zeng, Sci. Rep., 2013, 3, 3516. [S12] P. Kebarle and L. Tang, Anal. Chem., 1993, 65, 972-986. [S13] W. Figure S7 . Frequency dependence of the in-phase (χ', left) and out-of-phase (χ'', right) AC susceptibility component to different dc fields for complex 1 at 2 K. 
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Computational details
All calculations were carried out with version 8.0 of the MOLCAS software (http://www.molcas.org/) and were of the CASSCF/RASSI/SINGLE_ANISO type. The Dy centers were calculated keeping the entire molecule and using the experimentally determined coordinates of the atoms. The neighboring Dy ions were replaced by lutetium (Lu). Two basis set approximations were employed: basis 1 -small, and basis 2 -large. Table S4 shows the contractions of the employed basis sets for all elements. The active space of the CASSCF method included 9 electrons in 7 orbitals (4f orbitals of the Dy(III) ion). All seven doublet states were mixed by spin-orbit coupling. On the basis of the resulting spin-orbital multiplets, the SINGLE_ANISO program computed local magnetic properties (g-tensors, magnetic axes, local magnetic susceptibility, etc.).
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Electronic and magnetic properties of the Dy center 
